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In this Letter we report a value for the change in the mean squared charge radius 
between ground state and 83 keV first excited state in 16SEu, from a measurement of 
the isomeric shift in the Mossbauer spectrum between EUS04' EuB6 and Eu20 S' This 
quantity is of interest because the 83 keY state, as the first member of the i+ [413] 
ground-state rotational band, can be expected to be coupled with the j+ [411] band 
based on the 103 keY level via the Coriolis interaction. From 1967 to 1969, four 
groups reported similar measurements (H), of which two have been published (1.2). 
Here we point out that three of the early measurements agree (1.3.6) and disagree with 
one of the published values (2). 
The source was prepared by neutron irradiation of 152Sm20 3. The 83.4 keV line 
was enhanced relative to the 103 keY by means of a lead critical absorber placed in 
front of the source, and the "(-ray spectrum was measured with a 6 cm3 Ge(Li) detector. 
Measurements of the isomer shift (at liquid-He temperatures) were made with 
Eu20 S (3+), EuB6 (2+) and EuS04 (2+) for both the 83.4 keY and 103 keY lines. The 
latter was used as calibration, both for the unambiguous determination of the sign and 
to check the amount of Eu3+ in the EuBo and EuS04 absorbers. Indeed, the commer-
cial EuBe showed an appreciable line at zero velocity in the 103 keV velocity spectrum 
indicating the existence of Eu in the 3+ ionic state. The carefully prepared EuS04 
did not show any effect larger than 0.1 % at zero velocity in the 103 keY line. Figure 1 
shows the transmission spectra obtained for the Eu20 S absorber. The 83.4 keY absorp-
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tion lines had a width of (5.0-4-0.3)ram/s, compared with a natural width of 
2F~ ~ 3.0 mm/s. Typical spectra for the Eu SO 4 are shown in Fig. 2. Our results for the 
103 keV line are in good agreement with previous work and our results for the 83.4 keV 
line are in agreement with the results of RICHTER et al. Q) and SCmDMA~N et at. (5). 
The shift for the 83.4 keV state is in the same direction as the shift observed for the 
103 keV transition, i.e. the mean radius of the 83.4 keV state is smaller than that of 
the ground state. Using the value (6) 5]~]~ (Eu3+-Eu2+) = (4- 3.5 ~: 0.5). 10 ~ em -3, one 
deduces from the isomeric shifts of both transitions 
A<r2> (83 keY) = (--2.9 • 1.1)-10 -a fm 2 
and 
A <r~'> (103 keV) = (-- 9.8 • 2.1). 10 -~ fm ~ , 
or  
A <r2> (83.4 keV) 
= 0.030 • 0.015. 
A <r2> (103 keV) 
The negative sign of A <r2> for the first excited state can readily be attributed to 
an admixture of the 9 + [411] band in the 83 keV state wave function through rotation 
particle coupling first discussed by KERMAN (7). A straightforward application of 
Kerman's formulae using known energies and band parameters gives 
h <rg> (83.4 keV)/A <r2> (103 keV) = 0.035. 
The agreement with the experimental result may be fortuitous, for the change in nuclear 
radius is the sum of several terms, such as centrifugal stretching of the core, mixing of 
bands, etc. A_ complete microscopic alculation is still wanting. 
TABLE I. -- Isomer shi]ts in the 83 keV transition o/ X~aEu in mm/s relative to Eu~03. 
Compound Isomer shift (mm/s) Reference 
EuS0 a q- 0.65 ~ 0.22 (1) 
-4- 0.22 ~: 0.07 (2) 
~- 0.80 j= 0.15 This work 
EuBs + 0.37 ~ 0.08 (s) 
+ 0.50 :{: 0.20 This work 
-4- 0.35 ~: 0.14 (1) 
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